SYNOPSIS During an 18-month period 1,002 strains of Streptococcus pyogenes, consecutively isolated in the laboratory from a wide variety of lesions, were typed by the precipitin and slideagglutination tests.
SYNOPSIS During an 18-month period 1,002 strains of Streptococcus pyogenes, consecutively isolated in the laboratory from a wide variety of lesions, were typed by the precipitin and slideagglutination tests.
The relative frequency of serotypes in different diseases was examined and a close association between type 4 in scarlet fever and type 3.13 in impetigo noted. An apparent lack of any relationship between particular serotypes and streptococcal sore throat was evident.
The difficulty of distinguishing the more virulent types of Str. pyogenes and correlating a typespecific disease relationship is discussed.
Although infections due to Str. pyogenes tend to be less severe now than they were in the first quarter of this century, they still comprise an important group of diseases.
An association between Str. pyogenes and certain diseases, such as scarlet fever, has long been known but as yet there is little general correlation between streptococcal type as identified by the M and T antigens and the clinical picture resulting from infection.
The present investigation was undertaken to determine the frequency of serotypes associated with different manifestations of streptococcal disease.
MATERIAL AND METHODS
From November 1957 to April 1959, 1,002 strains of Str. pyogenes consecutively isolated in laboratories of the Northern Ireland Hospitals Authority Laboratory Service were submitted for typing. Each laboratory serves at least one general hospital and in many cases also provides a service for examination of specimens received from general practitioners. The sites from which the streptococci were isolated and the diagnoses were established as far as possible at the time of the primary isolation. Second isolates from the same lesion were not included in the investigation.
The types of the strains of Str. pyogenes were identified by the precipitin test (Swift, Wilson, and Lancefield, 1943) and by the slide agglutination technique (Griffith, 1934) . Precipitating and agglutinating sera were available for types 1, 2, 3, 5, 6, 9, 12, 14, 15, 17, 18, 22, 23, 28, and Received for publication 19 November 1961.
47. Precipitating but not agglutinating sera were available for types 19, 24, 26, 29, 30, 43, 48, and 49 , and agglutinating but not precipitating sera for types 4, 8, 11, 13, 25, 27 , and 44.
RESULTS
The frequency of the various serotypes in different diseases is set out in the Among strains isolated from the throat, ears, and air sinuses, the lack of any significant deviation from mean values was very impressive. In impetigo, although the expected number for each cell was less than 5, the high mean value (21-4%) for the nonprecipitating type 3.13 was striking. Types 4 and 6 were noticeably absent. In scarlet fever, types 1 and 12 together accounted for 43-6% of all strains but neither type showed any significant deviation from mean values. Type 4, however, was significantly in excess whereas types 3.13, 6, and 8 were deficient. There were no representatives of types 2, 5, 18, or 28. There were nine cases diagnosed as typical acute nephritis. Three of the strains isolated were type 12, three were type 6, and one each of types 19, 22, and 8, the last strain being identified by agglutination only. All the strains were cultured from throat swabs except one type 6 strain which was recovered from a septic skin lesion.
There were seven cases of rheumatic fever in the series but in two of these the diagnosis was doubtful. Type 4 strains were isolated from two cases, and of the remainder, types 2, 3, 3.13, 5.27.44, and 22 accounted for one case each. In all cases the strains were recovered from the throat.
Grouped under other septic lesions, there were 120 strains isolated from abscesses, infected wounds, ulcers, and sinuses from various parts of the body. Types 4, 6, and 22 were significantly deficient in this group.
In the miscellaneous group, there were a variety of conditions including puerperal sepsis, erysipelas, meningitis, lung lesions, etc. Types 1 and 4 were lacking in this group, each accounting for only 2-4 % of all strains (167).
There were four fatal infections attributed to the Str. pyogenes in the series. Hope Simpson (1941) postulated that the causal organism of impetigo contagiosa was an organism special to that disease and suggested the title 'impetigococcus'. Parker, Tomlinson, and Williams (1955) , Barrow (1955) , and others noted a close association between the type 3.13 streptococcus and impetigo although some of the cases in their series were associated with other streptococcal types.
The 28 cases of impetigo observed in the present investigation comprised sporadic cases from different districts and those affected were mostly children. Type 3.13 was the most frequent and accounted for 21-4% of all strains, and together with types 12 and 8 comprised over half the impetigo strains isolated. All the type 12 strains yielded M type-specific antigen whereas strains belonging to types 3.13 and 8 could be identified by slide agglutination (T group antigen) only, so that whatever special relationship exists between these few types and the lesions of impetigo appear to be independent of the M-antigen. While these observations do not entirely support the hypothesis of an 'impetigococcus' it is perhaps true that only a relatively few types of Str. pyogenes are likely to be associated with impetigo. Schwentker, Janney, and Gordon (1943) have shown, on data collected from various countries, that most of the known serotypes of Str. pyogenes have been associated with cases of scarlet fever. It has, however, been a common experience that outbreaks of this disease are more common with some types than others. The most frequent types isolated from 78 cases observed in this investigation were types 1, 3, 4, and 12, which together accounted for 71-8 % of all scarlatinaform types. Type 4, however, was the only type which was significantly in excess and this close association was also noted in a survey carried out in England and Wales (Report, 1957) . Recurrence of scarlet fever is rare but theoretically possible in view of the occurrence of serologically distinct erythrogenic toxins as shown by Allison and Gunn (1932) and by Coffey (1938) . It is thought, however, that the large majority of strains of streptococci produce a toxin with the same antigenic specificity (McCarty, 1954) . It seems unlikely, therefore, that the propensity of a few types to cause scarlet fever is due to a differing immune status in the population, so that whether or not the development of a scarlatinaform rash is attributable primarily to the toxigenic capacities of the infecting strains remains to be determined.
Support for the view that a relationship exists between certain serotypes and distinct streptococcal diseases has chiefly been afforded by the close association noted with the group A, type 12 streptococcus and acute glomerulonephritis. Wilmers, Cunliffe, and Williams (1954) have shown that 900% of 31 cases of acute glomerulonephritis yielded type 12 streptococci on throat culture, whereas types 1, 2, and 3 only accounted for one case each. Other strains which have been incriminated from time to time include types 4, 25, and, more recently, type 49. The last streptococcus, 'red lake', was described by Updyke, Moore, and Conroy (1955) .
Of nine cases of acute nephritis observed in this study, only three were associated with the type 12 streptococcus. In an equal number of cases a type 6 strain was cultured. In two cases, from which types 8 and 22 were isolated, the cultures were taken a week after the patients' admission, so that acquisition of the streptococcus in hospital cannot be excluded. It is, however, of interest that the patient harbouring the type 8 streptococcus had suffered two previous attacks of acute glomerulonephritis but the streptococci isolated on those occasions were not typed.
In one case of the present investigation, a type 6 streptococcus was isolated from a pustular skin lesion in a 66-year-old man in whom repeated throat cultures proved negative. 
